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TORQUE TRANSMISSION DEVICE 
FIELD OF THE INVENTION 
[0001] The invention relates to a torque transmission device, especially for driving or in drives 
of agricultural implements or self-propelled working machines. 

BACKGROUND OF THE INVENTION 
[0002] In order to connect, for example, a to be driven attachment implement, to a power take- 
off shaft of a tractor, via a universal joint shaft, a proper procedure must be followed. 
Accordingly, during the coupling procedure of the universal joint shaft to the power take-off 
shaft, the universal joint shaft, not coupled yet, is aligned in relation to the power take-off shaft 
so that the universal joint shaft can be axially pushed, with its coupling portion, onto the splined 
power take-off shaft. This is often difficult to achieve. This is due to the fact that the attachment 
implements have a, high mass to be accelerated which makes rotating the universal shaft by hand, 
to achieve the aligned position necessary for the coupling procedure, practically impossible. 
This also applies if the implement drive is blocked or if the tractor power take-off shaft is fixed 
by a brake. 

[0003] To facilitate the coupling procedure, DE 44 45 634 C2 (= GB 22 96 308 A) proposes to 
connect two free wheel couplings one behind the other. The two coupling elements can be freely 
rotated in relation to each other about a limited rotational angle. This enables the components of 
the drive connection, for example the power take-off shaft and the coupling portion of a 
universal joint shaft, to be brought into a corresponding position. In a correspondingly formed 
splined shaft stub and bore of the coupling portion, the splines and gaps can be aligned such that 
an easy pushing-on and thus, coupling is possible. The size of the differences in pitch can be 

1 



Attorney Docket No. 6039-000325 

selected to provide a sufficiently large free rotational motion angle. This embodiment 
necessitates two free wheel couplings which increases the structural expenditure. 
[0004] US 5,681, 222 A describes an overload fractional slip coupling with free motion in the 
rotational sense. The coupling has a coupling housing, a coupling hub and between the two a 
frictional arrangement for the transmission of torque. A universal joint yoke is fixed to the 
coupling housing. Both rotate together without fee rotational motion between the two. A rolling 
member bearing is arranged between the coupling hub and the universal joint yoke. The bearing 
retains both elements in relation to each other in a radial and axial direction. A coupling disc 
with a frictional lining is arranged between an end wall of the coupling housing and a pressure 
plate. The disc is connected to the coupling hub via projections and recesses. The disc enables a 
relative free rotational motion between the two. A disadvantage in this embodiment is that the 
free motion, in the rotational sense, is provided at components which form part of the frictional 
coupling. Such an embodiment is limited to frictional couplings. 

SUMMARY OF THE INVENTION 
[0005] The invention provides a torque transmission device with a driving arrangement on the 
coupling which enables a limited free relative rotational motion. The invention can be applied to 
any type of couplings without having to change the internal structure of the coupling. Further, 
compared to the State of the Art with two free wheel couplings, the present invention achieves a 
simplified structure. 

[0006] The object according to the invention is a torque transmission device especially for 
driving or in drives of agricultural devices or self-propelled working machines. The invention 
includes a coupling with a first coupling element with a connection plate. A second coupling 
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element is rotationally arranged in reference to the first coupling element. At least one torque 
transmission element, between the first coupling element and the second coupling element, 
transmits a torque in at least one rotational direction around a longitudinal axis. First driving 
elements are connected to the connection plate. A driving member, which includes rotational 
abutments, is brought into abutment with the first driving elements for torque transmission 
around the longitudinal axis after passing a predetermined free rotational motion. The driving 
member is rotationally supported around the longitudinal axis on the connection plate or on a 
component connected to the connection plate. 

[0007] An advantage of the invention is that the driving member and the first driving element 
can be applied without a large constructional expenditure to any type of coupling. The coupling 
is arranged in a drive line for driving an implement to be coupled with a tractor or for a self- 
propelled working machine. This occurs without having to change the coupling or its internal 
structure. Furthermore, only simple components are necessary to provide a limited free rotational 
motion. Thus, coupling a universal joint shaft or directly coupling a driving member to a drive, 
for example to the power take-off shaft of a tractor or a corresponding power take-off shaft of a 
self-propelled working machine for coupling of an attachment device, can be achieved without 
applying a large expenditure of force. 

[0008] Additionally, in a first embodiment, the driving member includes second driving 
elements distributed along the circumference around the longitudinal axis. The second driving 
elements radially project from a driving member portion and are formed as rotational abutments. 
This form gaps in the circumferential direction between the second driving elements. The first 
driving element engage in the gaps in a circumferential direction around the longitudinal axis 
with a free rotational motion. 
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[0009] In this case, a support plate may be provided that is held by the first driving element at an 
axial distance to the connection plate. The first driving elements form distance holders. Thus, a 
space is formed between the support plate and the connection plate. The driving member portion 
of the driving member is accommodated in the space in a rotatable manner. 
[0010] In an embodiment of the invention, the driving member forms or comprises a universal 
joint yoke of a universal joint belonging to a universal joint shaft. 

[0011] The support plate has a bearing bore centered on the longitudinal axis. The driving 
member is rotationally supported with a bearing portion. Such a support is sufficient as, in 
operation, substantially no relative rotational movements occur. 

[0012] Preferably, the first driving elements are formed by cylindrical distance sleeves. The 
sleeves are supported on the connection plate. When a support plate is provided, the sleeves are 
also supported on the support plate. The support plate, in this case, is retained by screws passed 
through the distance sleeves on the connection plate. Preferably, three or six second driving 
elements are integrally formed as rotational abutments on the driving member portion. 
Additional abutments are formed by circumferential ends of circular openings in the drive 
element. The driving elements form three or six gaps, respectively. The provided three or six 
first driving elements, respectively, engage in one of the gaps. 

[0013] The application of the invention is, for example, advantageous to couplings formed as 
torque limiting couplings. The coupling housing and the coupling hub have elastically supported 
torque transmission elements between them. Such a coupling is, for example, described in detail 
in DE 32 05 513 CI (= US 4,468, 206). However, an application to frictional couplings or other 
types of couplings is also possible. 
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[0014] Further areas of applicability of the present invention will become apparent from the 
detailed description provided hereinafter. It should be understood that the detailed description 
and specific examples, while indicating the preferred embodiment of the invention, are intended 
for purposes of illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] The present invention will become more fully understood from the detailed description 
and the accompanying drawings, wherein: 

[0016] Figure 1 is a schematic view of a tractor with an attached implement, driven via a driving 
connection by the power take-off shaft of the tractor,. 

[0017] Figure 2 is a partial cross-section view of a representation of a first embodiment of a 
torque transmission device according to the present invention. 
[0018] Figure 3 is a section view along line III-III of Figure 2. 

[0019] Figure 4 is a partial cross-section view of a second embodiment of a torque transmission 
device according to the invention. 
[0020] Figure 5 is a side view of Fig. 4. 

[0021] Figure 6 is a partial section view similar to Fig. 4 of a third embodiment of the present 
invention. 

[0022] Figure 7 is a side view of Figure 6. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0023] The following description of the preferred embodiment(s) is merely exemplary in nature 
and is in no way intended to limit the invention, its application, or uses. 
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[0024] Figure 1 illustrates a tractor 1 with a power take-off shaft 2 provided at its rear. An 
implement 3 is coupled to the tractor 1. A universal joint shaft 4 with a torque transmission 
device 5, 105, 205 according to the invention, is arranged on the input side of the implement 3. 
The torque transmission device 5, 105, 205 includes a coupling 6, 106 or 206. The universal joint 
shaft 4 is connected, via a coupling portion, to the power take-off shaft 2 of the tractor 1. Thus, a 
rotational driving movement can be transmitted from the power take-off shaft 2 of the tractor 1, 
via the universal joint shaft 4 and the torque transmission device 5 according to the invention, to 
the implement 3. 

[0025] An embodiment of a torque transmission device 5 is described in more detail in 
connection with Figures 2 to 3. 

[0026] Figure 2 is a structural arrangement of the torque transmission device 5. The torque 
transmission device 5 includes the coupling 6. The coupling 6 has a coupling housing 7, as first 
coupling element, arranged coaxially around a coupling hub 8, which forms a second coupling 
element. The coupling hub 8 connects to a drive journal of the implement 3 shown in Fig. 2. 
The coupling hub 8 transmits a rotational movement from the tractor, via the universal joint shaft 
1, to the implement 3. 

[0027] Torque transmission elements 9 are between the coupling housing 7 and the coupling 
hub 8. The torque transmission elements 9 are in the form of spring loaded locking elements. 
The torque transmission elements 9 effect a switching-off when a predetermined torque is 
exceeded, for example, when a blockage is produced in the implement 3. Thus, the coupling 5 
has a safety function. The application of the inventive idea is, however, not limited to such an 
embodiment of a coupling. Any type of couplings can be provided, for example, a friction 
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coupling (see description of Fig. 5, coupling 105) according to the State of the Art, to prevent an 
overload when starting the implement. 

[0028] The coupling housing 7 has a connection plate 10. The connection plate 10 includes 
threaded bores 11 distributed along the circumference around the longitudinal axis 14. On this 
connection plate 10, a support plate 12 is fixed by means of interposition of six first driving 
elements 15, formed as distance sleeves. Screws 16 pass through bores 13 in the support plate 
12 and through bores of the first driving elements 15. The screws 16 are screwed into the 
threaded bores 11 of the connection plate 10. A space 17 is between the support plate 12 and the 
connection plate 10. The support plate 12 has a bearing bore 18 which is centred on the 
longitudinal axis 14. 

[0029] The torque transmission device 5 further includes a driving member 20. The driving 
member 20 has a driving member portion 21. Six tooth-like second driving elements 22 project 
around the circumference of the driving member portion 21, in this embodiment. Different 
numbers of second driving elements are also possible. The second driving elements 22 are 
distributedly arranged around the longitudinal axis 14. As seen in Figure 4, a total of six second 
driving elements 22 are provided. Further, the driving member 20 has a bearing portion 24. The 
bearing portion 24 is cylindrically formed and fits to the bearing bore 18 of the support plate 12. 
The driving member 20 comprises two universal joint yoke arms 25 belonging to the universal 
joint which forms part of the universal joint shaft 4 of Fig. 1. 

[0030] The driving member 20 is arranged with its driving member portion 21 in the space 17 
between the support plate 12 and the connection plate 10. The first driving elements 15 are 
arranged in the gaps 23 between the second driving elements 22. In each gap 23, a free motion 
space is provided in the rotational direction around the longitudinal axis 14. Thus, the driving 

7 



Attorney Docket No. 6039-000325 

member 20 can carry out a limited relative free rotational motion (free of torque) in reference to 
the connection plate 10 of the coupling 6 in the rotational direction around the longitudinal axis 
14. Since the driving member 20 is fixed to the universal joint shaft 4, the universal joint shaft 4 
can be rotationally adjusted by hand with reference to the coupling 6. Thus, without affording a 
large torque, the universal joint shaft 4 of Figure 1 can be rotated to couple to the power take-off 
shaft 2. 

[0031] In Figure 3, the first driving elements 15 are shown circumferentially arranged with 
respect to the driving member 20. From this, it is visible that the elements 15 are arranged on a 
circle 19 around the longitudinal axis 14. The circle is dimensioned such that the outer faces of 
the first driving elements 15 are arranged with a play to the base of the gap 23. Further, the 
relative free rotational motion of the driving member 20 in relation to the first driving elements 
15 is also visible. The driving member 20 is supported in the bearing bore 18 by the bearing 
portion 25, so that a guiding is achieved, securing a true running. 

[0032] As far as the embodiment of Figures 4 and 5 comprises components, which correspond 
to those of the embodiment of Figures 2 to 3, reference numerals are selected in Figures 4 and 5, 
which are increased by the numerical value 100 compared to those of Figures 2 to 3. In reference 
to the description of these components it is referred to the description of Figures 2 to 3. 
[0033] In the following the essential differences are described. In the torque transmission 
device 105 of Figures 4 and 5 the coupling 106 is formed as a friction coupling. The coupling 
106 has correspondingly a first coupling element 107, connected to the second coupling element 
108 by means of torque transmission elements 109, in the form of friction discs. 
[0034] Instead of the six first driving elements, three first driving elements 115 are provided. 
Furthermore, the arrangement of the driving member 120 to the connection plate 110 with the 
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first driving elements 115 is shown in Fig. 5, in outline only, without the yoke arms. The driving 
member 120 is additionally rotationally supported via a rolling member bearing 28 on a bearing 
element 29 connected to the connection plate 110. The rolling member bearing 28 provides for 
axial retainment. A washer 27 is arranged between the first driving element 115 formed as 
distance sleeve, and the head of the screw 116. 

[0035] The third embodiment according to Figures 6 and 7 concerns a torque transmission 
device 205, in which components, which correspond to those of the embodiment of Figures 2 to 
3, are provided with reference numerals which are increased by the numerical value 200 
compared to those of the embodiment of Figures 2 and 3. 

[0036] In the following the essential differences are described. Instead of the coupling 6 
provided in the embodiment of Figures 2 and 3 having a row of retaining bodies, the coupling 
206 has two rows of torque transmission elements 209 in form of retaining bodies. Furthermore, 
the driving member 220 is supported via a bearing bore 218, provided in the connection plate 
210. 

[0037] The driving member 220 is provided with a disc-like portion and has four circular arc- 
like through holes 26 distributed on the circumference. The circumferential ends of the through 
holes form rotational abutments 222. First driving elements 215, in the form of distance sleeves 
extend through the through holes. These first driving elements 215 are connected by screws 216 
with washers 227 to the connection plate 210. The driving element 220 is secured in the direction 
of the longitudinal axis 214 by the washers 227. 

[0038] As seen in Figure 7, the rotational direction around the longitudinal axis 214 between the 
first driving elements 215, of which only the screws 216 are shown, and the circumferential ends 
of the through bores 26, arranged distanced in circumferential direction on the circle 219, which 
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form rotational abutments 222, provides a substantial rotational free motion. This is the relative 
rotational path, which the driving member 220, in relation to the connection plate 210 relative to 
the coupling 206 in the rotational direction around the rotational axis 215 can be moved, without 
transmitting a torque. 

[0039] The description of the invention is merely exemplary in nature and, thus, variations that 
do not depart from the gist of the invention are intended to be within the scope of the invention. 
Such variations are not to be regarded as a departure from the spirit and scope of the invention. 
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